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VISUAL RECOVERY TIMES FROM HIGH-INTENSITY 
FLASHES OF LIGHT* 


Robert D. Metcalf~ and Richard E. Hornt 
Aerospace Medical Laboratory, Wright Air Development Center 
Wright-Patterson Air Force Base, Ohio 


INTRODUCTION 

This study was initiated in order to obtain an estimate of the 
time relationship between exposure to high-intensity illumination and 
visual recovery. 

Exposure of the eye to bright light causes a temporary, relative 
blind area or scotoma. This relative scotoma acts in much the same 
manner as a veiling glare. The luminance of an object to be perceived 
through this scotoma must be increased as the intensity of the scotoma 
is increased. Thus aircraft instruments may be well above the normal 
threshold of visibility, but if the pilot is exposed to a sudden bright 
light the instruments may not be visible through the relative scotoma. 

The two obvious solutions are either to prevent the light from 
reaching the eye or, if this is impossible, to increase the luminance of 
the instruments after exposure of the eye by flooding them with white 
lighting. Auxiliary storm lights have been used in aircraft for years to 
combat the relatively mild flashblindness (afterimage formation and 
loss of dark adaptation) resulting from exposure to lightning flashes. 

The problem of visual readaptation after exposure to high-intensity 
flashes of light is of acute interest to the military. The problem is not 
new since pilots caught in the beam of searchlights or in the flash arising 
from rocket release have experienced flashblindness in the past. Undoubt 
edly the problem will be even more acute during future nuclear opera- 
tions due to the extremely high light levels encountered. 

The problem, as it will exist for military personnel exposed to 
high-intensity flashes of light, is one of visual readaptation (after expo 


*Read before the annual meeting of the American Academy of Optometry, Boston 
Massachusetts, December 14, 1958. For publication in the December, 1959. issue of 
the AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY 
OF OPTOMETRY 

This report was prepared by Captain Robert D. Metcalf. USAF (MSC). and 
Dr. Richard E. Horn, Vision Section, Physiology Branch, under Project No. 6332 
“Visual Aids and Protection,"’ Task No. 77653, ‘‘Nuclear Flash Protection,”’ adminis 
tered by the Aerospace Medical Laboratory, Wright Air Development Center 
t+Optometrist. Captain, USAF (MSC) 
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sure) sufficient to permit reading of instruments and to carry out other 
visual duties necessary for continuation of the mission. In the case of 
aircrew members, time is of the utmost importance. If instruments 
cannot be read during a critical phase of the mission, the results may be 
disastrous. Adequate protection is required to insure that the exposed 
individual can recover sufficiently from the resultant relative scotoma to 
maintain control of the aircraft in an emergency situation. Mainte- 
nance of a high degree of dark adaptation is not necessarily important. 
BACKGROUND 

Three factors contribute to the relative scotoma and lowering of 
visual acuity during and following exposure of the eye to high-intensity 
light. These are glare from the light source, bleaching of the visual 
pigment with the resultant time interval necessary for readaptation, and 
after images. Because of the interrelationship of the above three factors, 
the effects of intense stimuli are complicated and difficult to estimate. 

Glare is defined as any degree of light falling upon the retina in 
excess of that which enables one to see clearly;' that is, any excess of 
light which hinders instead of helps vision. Glare can be further 
differentiated into: 

a. Veiling glare: created by light uniformly superimposed on 
the retinal image which reduces contrast and, therefore, visibility. 

b. Dazzling glare: adventitious light scattered in the ocular 
media so as not to form part of the retinal image. 

c. Scotomatic or blinding glare: produced by light of sufficient 
intensity to reduce the sensitivity of the retina: corresponds to a heavy 
overexposure in photography 

Although all three types of glare are present in the case of high- 
intensity light, the effects of the first two are evident mainly while the 
source is present. The third type, scotomatic or blinding glare, is 
especially significant in this study because it plays the greatest part in 
producing those symptoms (after images) which persist long after the 
light itself has vanished. The after image is a prolongation of the 
physiological processes which produced the original sensation response 
after cessation of stimulation. (An after image may be experienced if 
the gaze is directed to a bright light bulb for a short time. If the bulb 
is then switched off an image of the bulb will continue to be perceived. 
This prolongation of the visual sensation shows that the processes which 
occur within the retina have persistence. ) 

The after image is essentially a temporary, relative blind area or 
scotoma in the field of vision. The time duration of this blind area 
is proportional to the intensity and duration of the light exposure. 
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The greater the intensity and/or the longer the duration of exposure, 
the more intense and, to a certain extent, the more persistent the after 
image. Ordinarily, the sequence of events following stimulation of 
the retina by a flash of light is the primary sensation of light followed 
by a series of positive and negative after images. With moderate light 
intensities, after images are not noticed because of the complex action 
of successive stimulation and continuous movement of the,eyes. How 
ever, if the original stimulation is of sufficient duration and intensity, 
the sensation will persist with an intensity adequate to reduce or 
entirely obliterate foveal perception until the effect is dissipated. This 
is the primary factor in flash-blindness. 

A change produced in a retinal area which can be traced to the 
after effects of previous stimulation is termed adaptation. When the 
eye becomes attuned to bright light, it is said to be light adapted; when 
attuned to very low levels of illumination, it is said to be dark adapted. 
Vision in these two states show very fundamental differences. The 
change from one state to another is not instantaneous, but rather requires 
a definite time interval depending on the direction and extent of change 
in adaptation desired. 

Adaptation of the retina after exposure to white light varies con 
siderably with the area of the retina considered. The sensitivity of 
the peripheral retina may be increased from 50,000 to 100,000 times 
and requires at least 30 minutes before full adaptation is approached. 
The increase in sensitivity of the fovea (central retina) with dark 
adaptation is relatively small compared with the enormous amplitude 
of the peripheral retina. The increase in sensitivity reached at the fovea 
is only 10 to 20 times and the time interval required is only 5 to 8 
minutes.* 

Fortunately, the pilot exposed to intense light needs only to recover 
useful foveal vision. Useful vision means the ability to read aircraft 
instruments, including cathode ray tubes, necessary to continue the 
mission. 

Available references give only a very meager indication of the 
time required to recover useful vision after exposure to the intensity of 
light being considered here. Lohman* has shown that light adaptation 
develops with extreme rapidity, the sensitivity being enormously reduced 
in 20 seconds. Foveal readaptation is known to be relatively fast 
Fry‘ indicates that retinal readaptation after exposure to moderate intens 
ities of light follows a definite pattern: i.e., with short exposures 
intensity times duration equals a constant (I x T = K). 
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APPARATUS 

The light source used for this study is fully described in references 
6 and 7. It was chosen for this study because of its availability and the 
fact that a prior study® had been accomplished in the field of chorio- 
retinal burns utilizing a similar source. This permitted duplication of 
previous work and confident determination of safe exposure limits to 
avoid the possibility of incurring eye damage. 

Basically the light source is a carbon arc searchlight modified by 
the addition of two elipsoidal mirrors in the light path. A three-bladed 
shutter provides a square pulse of light, variable in duration from 
0.001 to 1 second. One blade, manually operated, acts as a capping 
shutter and includes three electrical interlocks. The other two blades 
are electronically controlled to provide any preset length of exposure. 
The shutter structure includes a mirror placed at such an angle that a 
small fraction of the radiation is reflected to a photometer. The center 
of the mirror is unsilvered so that most of the radiation in the center 
of the cone of rays from the carbon arc is transmitted. At the exposure 
aperture, the subject's face is shielded from heat by a water-cooled brass 
plate having an opening for his eye. This water-cooled plate also serves 
to stabilize the zero setting for the calorimeter. 

The portion of the total emission of the carbon arc brought to 
final focus at the exposure aperture, although slightly convergent, is 2 
reasonable approximation of the parallel radiant energy from a distant 
source. The size of the retinal image can be varied by changing an 
intermediate limiting aperture but, for this experiment, a constant- 
size aperture of 44 mm. placed 25 inches from the eye was used. This 
produced a cone of light subtending 3° 58’ at the eye. The rear exposure 
aperture measures 10 mm. in diameter. 

The source is equipped with a photometer which permits simul- 
taneous reading of illumination with each exposure. The source photom- 
eter uses a Type 5653 photo tube which feeds a signal into the “A” 
channel of a Dumont dual-beam oscilloscope. A calibrated Weston 
Model 756 Illumination Meter was used as a standard for calibration. 
Step one of the calibration procedure consisted of comparing the Weston 
photometer readings with a given level of illumination to the oscillo- 
scope trace produced when the signal from the Weston head was fed 
into the oscilloscope. A 500-watt projection bulb was used as a steady 
source of light. With the light at a given distance the Weston reading 
was recorded. A 10 mm. aperture was placed over one of the Weston 
photometer heads and the other head completely covered. The photom- 
eter head leads were then disconnected from the photometer scale and 
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attached to the oscilloscope. The deflection on the oscilloscope was 
noted for comparison with the actual illumination value. 

Step 2 consisted of placing the Weston head behind the 10 mm. 
diameter, rear-exposure aperture of the carbon arc source. An N-3 
Wratten filter was placed in front of the photometer head, however, 
to prevent overloading the cell. The signal from the Weston head was 
fed into the ‘‘B” channel of the oscilloscope. The signal from the 
source photometer was fed into the ‘‘A”’ channel. The carbon arc was 
struck and the two traces were then photographed at 0.1 second expo- 
sure with a Polaroid oscillograph record camera over a wide range of 
illumination levels. This gave a comparison of the deflection from the 
source photometer with the deflection caused by the signal from the 
Weston head and in turn from step | with known values of illumina- 
tion. Attenuation of the light beam was accomplished primarily by two 
methods. Neutral density Wratten filters (N1, N1.5, N2, N2.5, and 
N3) were used at the final exposure aperture. Various sized screening 
could also be interposed at the second limiting aperture to provide fur 
ther attenuation of 50%, 60%, and 90%. In addition, variation in’ 
beam intensity of up to 10% could be obtained by varying the adjust 
ment of the carbon arc. 

An adaptometer was constructed consisting of a 110 V., 7.5 amp. 
bulb enclosed in a small, light-tight box, the front of which had a 
25 mm. diameter circular opening. The test stimulus thus subtended 17’ 
at the subject's eye. Diffusing glass, a filter to raise the color tempera- 
ture, and suitable neutral density filters were placed inside the tox 
between the bulb and the circular opening. Brightness of the test stim- 
ulus thus produced was seven foot-lamberts with an N1 filter in place, 
0.45 foot-lamberts with an N1.65 filter, and 0.07 foot-lamberts with 
an N} filter.* It was experimentally determined that the ability to 
recognize a brightness contrast produced by the adaptometer with an 
N3 filter in place corresponds approximately to the ability to read nor- 
mally red-lighted aircraft instruments. Using an N1 filter the resultant 
contrast can be discriminated at about the same level of recovery which 
would permit reading of floodlighted aircraft instruments (10-12 foot 
candles of illumination on the panel). 

PROCEDURE 

Each subject's pupil was dilated prior to exposure with a 10% 
neosynephrine solution. A six millimeter artificial pupil was placed 
over the exposure aperture in order to maintain constant pupil size. 
Each subject was preadapted to a room illumination of approximately 


*All measurements of brightness were made using the Spectra Brightness Spot Meter 
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0.07 foot-candles for 15 minutes. Each subject was exposed to a 
slightly higher level of brightness while fixating a point marked on 
the rear of the shutter vanes during the time the source was turned on 
and just prior to exposure. This time varied from 5 to 10 seconds 
depending on the time required for the subject to align himself. This 
brightness level was maintained constant at a level which was the 
natural brightness caused by stray light (700 foot-lamberts) reduced by 
a factor of 1000 with an N3 filter. When using less than an N3} filter 
for exposure at the subject's eye, the pre-exposure level was maintained 
constant by interposing the suitable compensating filter in front of 
the subject's aperture. Just prior to exposure the aperture was covered 
for approximately | second by the capping blade of the shutter and 
the compensating filter automatically was moved aside. As the aperture 
was opened the shutter opened simultaneously to present the correct 
exposure without significant change in the preadaptation level. 

After exposure the subject turned and fixated the test stimulus. 
‘The unexposed eye was kept occluded. The adaptometer automatically 
flashed on and off at one second intervals. Time was recorded to the 
point of recovery when the subject reported two correct responses. The 
subject then viewed the test stimulus, looking through an N1! filter, and 
reported when he could detect the further reduced contrast of the test 
stimulus. This procedure was followed to insure that such subject 
recovered to the same level prior to receiving a subsequent exposure. 
RESULTS 

Four subjects were exposed for 0.1 second to the illumination 
from the carbon arc source ranging from 60 to over 12,000 lumens/ft.? 
Exposure times were limited to 0.1 second on the assumption that this 
approximates the human blink time.? 

Figure | is a plot of recovery time as a function of illumination at 
the eye. The data are for one subject and will serve to show the slight 
variation in findings on different days. The curve identified as 26-29 
Oct. is a composite of the data gathered on these two days. It was 
thought best to present it as one curve since the number of observations 
on each date was significantly less than the number represented by the 
other three curves shown. Normally, each point on the graph repre- 
sents approximately 10 exposures. 

The carbon arc source is, for all practical purposes, an inherently 
stable source of light. However, minor variations in output do result 
even though close attention is paid to such factors as feed rate or carbon 
adjustment. It is, therefore, impossible to expose a subject to a given 
light level, per se. The actual light level is measured by an oscilloscope 
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trace and recorded. When all points are plotted on the graph, a scatter- 
gram results with many of the points in very close proximity to one 
another. 

In an attempt to present the data in a more readily comprehensible 
fashion for this report, the ubscissa groups recovery time into 6 second 
intervals. In addition, the point plotted on the graph for any 6 second 
interval, represents the mean of all values actually recorded during experi- 
mentation which fell within that interval. 

Reference to Figure 2, which presents the data for four separate 
observers, shows there is very little variability in findings among observ- 
ers. Since there is almost the same degree of variation among different 
observers as there is for one observer at different time intervals, it is 
concluded that recovery time is approximately the same for all observers 
when each is exposed to a comparable brightness level. The variation 
seems well within the limits for biological experimentation. 

At least two of the subjects voluntarily stated during an experi- 
mental run that they could almost predict the moment when the 
response target would become visible by the appearance of the after 
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Fig. 4 
image. Immediately after exposure, a positive after image is seen which 
slowly fades away. For a brief moment, when the positive after image 
has faded into oblivion and before the appearance of the negative after 
image, the subject reports he feels that he can almost see the response 
target. (Some subjects did, in fact, report seeing the target in several 
instances.) The negative after image suddenly appears and rapidly 
becomes very intense. From this time on, fading occurs which is not 
uniform over the entire field. (Color changes also occur but are not 
pertinent to this study.) At a later time, the field again appears to 
be uniform and has a slightly red color to it. Within a few seconds, 
the flashing test stimulus is seen. The intensity of the last uniform field 
seems to vary in the same individual without regard to the intensity 
of the original exposure. This seemingly random change in intensity 
of the after image may account for some of the variations found in 
recovery times. 

Figure 3 presents a composite curve of findings on JAH 21 No- 
vember, REH 20 December, AVA 29 November, and RDM 13 No 


vember. Using the method of least squares, the regression line has been 
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determined and is plotted. It will be noted that the line could have 
been determined almost as well from inspection of the basic curve. (The 
regression coefficient for this line has been determined to be 0.02126.) 

In Figure 4 the regression line has been replotted on standard graph 
paper. As can be seen from Figure 4, when illumination increases, 
recovery time increases rapidly until a level of approximately 1000 
lumens/ft.* (foot-candles) is reached. From this point on increasing 
intensity of illumination results in less rapid increase in recovery time. 
Ideally, it would be nice to carry this curve out to the point where it 
becomes asymptotic. A theoretical plot based on the straight line func- 
tion shown in Figure 5 could be made to this point. However, one factor 
which has not been mentioned before must be considered. At some 
point of increased intensity of illumination, the heat content of the 
light rays impinging on the retina will cause this tissue to be coagulated 
and/or completely destroyed. 
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DISCUSSION AND CONCLUSION 

The estimated chorioretinal burn threshold for the human eye 
under the conditions of this experiment is 0.66 cal./cm.?/sec. It is cal- 
culated that the thermal level would be reached at the 240,000 
lumens/ft.* level of Figure 5. This indicates that exposure to intense 
light, similar in nature to that which might be encountered, for example, 
in the vicinity of a nuclear detonation, will require a maximum of 
approximately 170 seconds for recovery to read red-lighted instru- 
ments. 

Figure 3 also illustrates the improvement in recovery time when 
the luminance of the test target is varied. Each of the four points repre- 
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sents the average illumination and recovery time for 15 trials at the 
indicated test target luminance. The log source luminance for each of 
the four trials was 6.6810 (4,798,000 foot-lamberts). Average 
recovery time for the 71 F/L test target was 4.8 seconds, 11.6 seconds 
for the 7 F/L test target, and 35 seconds for the 0.45 F/L test target. 
The dotted curves have been drawn with the slope as determined in 
the main experiment. Several points on these extrapolated curves were 
spot checked and found to be in close agreement. It is seen that recovery 
time is markedly reduced if instrument illumination is increased. For 
example, the normal luminance of red-lighted instruments has been 
ie found to vary from 0.02 to 0.05 foot-lamberts,* approximately equal 
to the readaptation test stimulus used in the major part of this experi- 
ment. Assuming 60% reflectance for the instrument dial and an illum- 
ination on the instruments of 65 lumens/ft.?, the recovery time would 
be reduced by a factor of 18. Thus, exposure to a luminance of 
5,000,000 foot-lamberts comparable to viewing an overcast with a 50% 
reflectance illuminated by a nominal weapon at a distance of two to 
three statute miles would result in a recovery time of approximately 5 
seconds as compared to 85-90 seconds for ordinary, red-lighted instru- 
ments. 
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EFFECT OF OPHTHALMIC LENS FLUORESCENCE ON 
VISUAL ACUITY* 


Neal J. Bailey? and Henry W. Hofstettert 
Division of Optometry, Indiana University 
Bloomington, Indiana 


INTRODUCTION 

Most of the radiant energy which falls upon an ophthalmic lens 
is transmitted without any apparent effect upon the lens or upon the 
character of the radiant energy itself. However, some part of this energy 
may be absorbed and transformed into heat or chemical energy. Some 
part, also, may be absorbed and emitted in the form of longer wave- 
lengths. This last phenomenon is known as fluorescence, an effect rather 
well known in the field of glass technology. 

Helmholtz! appears to have been one of the first investigators of 
fluorescence in relation to vision and the eye. He described the pale 
greenish-yellow light which is emitted by the crystalline lens when 
radiant energy in the long ultraviolet region is passed through it. Hen- 
ker,? in discussing absorption lenses, pointed out that this fluorescence 
of the crystalline lens, while it may be a means for protecting the retina 
from ultraviolet radiation, probably diminishes the clarity or sharpness 
of the retinal image because of its “‘veiling glare’’ effect. The latter 
author suggested that ultraviolet absorbing lenses, especially if they 
selectively absorb certain portions of the visible spectrum, should pro- 
duce beneficial effects on visual acuity. 

In a discussion of ultraviolet absorbing spectacle lenses, Schober* 
claims that a diminution in asthenopic symptoms has been reported by 
a number of his patients for whom ultraviolet absorbing lenses were 
prescribed. The beneficial effects of these lenses he ascribes to the 
improved visual acuity which results when the crystalline lens fluores- 
cence is eliminated. 

Early in 1957, Graham* published an article which, in addition 
to pointing out various potential visual dangers and annoyances from 
ultraviolet radiation, described a new hard resin ophthalmic lens which 
acts as an excellent ultraviolet screen. This lens, marketed as the Armor- 


*Submitted on June 4, 1959, for publication in the December, 1959, issue of 
the AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY 
OF OPTOMETRY 

tOptometrist. Ph.D., Member of faculty. Fellow, American Academy of Optometry 
Now in private practice at 2697 Cleveland Avenue. Columbus 11, Ohio 
tOptometrist. Ph.D., Director of Division. Fellow, American Academy of Optometry. 
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Fig. 1 Top. Transmission curves for spectacle crown glass, regular Armorlite. and 
Armorlite UVA hard resin lenses.4 Fig. 2 Bottom. Transmission curves for a 
type of lens containing cerium oxide.” 
lite UVA lens, was especially interesting to the present authors since its 
absorption curve, Figure 1, indicated that color values and luminance 
levels would not be affected and hence the lens might well be used for 
routine ophthalmic applications: it would not be superficially dis 
tinguishable as a “‘special’’ lens. 

Ophthalmic absorption lenses which absorb ultraviolet have been 
available for many years but no studies of the effects on vision due to 
the ultraviolet absorbing characteristics of these lenses are known to 
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the authors. In glass lenses two additives which reduce or eliminate ultra- 
violet transmission in glass lenses are in general use. One of these, 
cerium oxide, is used in Crookes, Cruxite, Velvet-Lite and similar 
“rose tint’ lenses. The transmission curve of a number of cerium- 
containing lenses is shown as Figure 2. Those familiar with ophthalmic 
lenses will recognize these lenses as ‘‘general purpose’’ tints commonly 
prescribed for every-day wear. 

Ferric oxide, the second additive, is found in so-called ‘‘sunglass”’ 
lenses and is used rather commonly in conjunction with fe--ous oxide 
which absorbs infra-red. The combination of these latter .wo metallic 
oxides imparts to the glass a bluish-green or yellowish-green color 
which varies with the proportion and total amount of additives used. 
Such lenses generally will affect color values and will also reduce the 
total amount of visible light which reaches the eye; hence, they rarely 
are prescribed for constant wear. 


A third class of ophthalmic lenses, ‘‘shooting”’ or ‘‘night-driving”’ 
lenses, also absorb ultraviolet and, as a group, transmit almost as much 
light as do regular crown lenses. However, as is evident from Figure }, 
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Fig. 3. Top. Transmission curves for several yellow lenses.° Fig. 4. 
Emission curve for the Woods filter used in the Burton Black Light.® 
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the blue end of the spectrum suffers marked reduction in transmission, 
hence color values are noticeably affected. In addition, their rather vivid 
yellow color makes them cosmetically undesirable for constant wear. 

The degree and color of the fluorescence of many commercially 
available ophthalmic lenses is quite observable upon direct exposure to 
an ultraviolet source. In fact this effect is so apparent as to make it a 
convenient technique for differentiating several name brands of com- 
monly used lenses. The observed degree of fluorescence is not neces- 
sarily related to the amount of absorption of ultraviolet. A suitable 
ultraviolet source for such inspection is the Burton Black Light,® Model 
No. 1931-UV. This lamp has two black light tubes of four watts 
each; each tube is jacketed by a Woods filter. The transmission curve 
for the filter used in the Burton Black Light is shown in Figure 4. 

In Table I a number of currently available ophthalmic lenses are 
empirically classified according to their fluorescent appearance under the 
Burton Black Light, as observed by the senior author. Actually, finer 
gradations of color could be made. Some of the lenses showed color 
mixtures not easily classified in one or another broad category. The 
color and intensity of fluorescence would, of course, be expected to vary 
with the type of black light source used. The subjective distinction 
between ‘‘color of fluorescence’ and the ‘‘degree of fluorescence haze’’ is 
in fact much more complex than is implied by the table of observations. 
For example, the fluorescence of the Noviol, the Kalichrome C, and the 
Armorlite UVA Yellow lenses is readily discernible as red, but this 
red emission does not give the subjective appearance of ‘‘haziness’’ as 
does blue. Thus the Armorlite UVA Yellow, though emitting a red 
fluorescence, does not appear at all ‘‘hazy’’ upon direct inspection. 

Table I serves to illustrate a fact well known to glass technologists; 
iron, in either the ferric or ferrous form, acts as a marked inhibitor of 
fluorescence. Sunglass lenses, as already noted, usually contain both 
forms of the oxide of iron, hence show little or no fluorescence. 

It is the directly observable fluorescent haze noted in the table 
that suggests that there may be actual interference with the contrast of 
targets viewed through the lens. The determination of the extent to 
which this interference can affect visual acuity is the object of the present 
study. 

APPARATUS AND PROCEDURE 

The observer was seated at a comfortable height before a table. 
His forehead and chin were held in place by rests so that the eye used 
for viewing the targets might be properly positioned (Figure 5). A 
Burton Black-Lite Lamp,’ model 1931-UV, from which the magnifier 
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TABLE I 
Fluorescence Noted in Various Ophthalmic Lenses. 


[he numbers in parentheses correspond to the lens numbers on the abscissa in Fig. 9 


Degree of Fluorescence Haze Dominant Color Lens Test Name Test Lens No 
none absent Armorlite UVA : (6) 
Calobar B, C, and D 
Chromat A, B, and C 
Contra-Glare B, C, and D 
Cosmetan 
G-15 
Infra-Bar 
Kalichrome A 
Kromatone 4 
Rayban 1, 2, and 3 
Therminon (4) 
TO-20 
Univis Green 1, 2, and 3 
none’ red Armorlite UVA Yellow (7) 


very faint blue Crown (ophthalmic) 
Cruxite C 
Flint (Thin-lite) 
1-Gard 
Uropal (Zeiss) 


very faint red Kalichrome C 


Noviol (5) 


faint blue AO Lite 
Armorlite (regular) 
Crookes C 
Crown (barium) 
Optilite (3) 
Saf-T-View 
Velvet Lite C 


faint red Univis Rose 3 
Softlite 3 


moderate blue Crookes A 
Cruxite B 
Kromatone 2 
Polaroid (laminated) 
Univis Rose 2 
Velvet Lite B 


moderate red Cruxite AX 
Night Lite 
marked blue Crookes B 
Cruxite A (2) 


Kromatone | 
Univis Rose 1 
Velvet Lite A 


marked orange Softlite 2 
very marked” greenish yellow Softlite 1 (1) 
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Fig. 5. Top. Subject behind the Burton Lamp with a test lens in place. Fig. 6. 
Bottom. Landolt ‘‘C’’ target board with Good-Lite boxes in place 


lens had been removed, provided the ultraviolet light source (Figure 4) ; 
the observer viewed the visual acuity measuring targets through the 
square opening otherwise occupied by the magnifier lens. His viewing 
eye was positioned midway between the two tubes so that each tube 
was within two to three inches of his cornea. 

A lens holder held the test, uncut, ophthalmic lens against the 
orbital rim of the observer in such a manner that all light reaching the 
observer's eye directly from the Burton lamp had to pass through this 
lens. 

Each observer used his preferred eye for viewing Landolt ‘‘C”’ 
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targets placed three meters in front of his spectacle plane. The Landolt 
targets, which were printed on white poster board (Figure 6), were 
illuminated evenly by two Good-Lite Translucent Eye Chart,* model 
A, boxes containing Standard Daylight fluorescent lamps. Each row 
of Landolt targets was changed prior to every attempt by the subject 
to report their orientation. The illumination level of the chart was 
varied by the use of an opaque, variable masking screen in front of each 
Good-Lite box (Figure 7). No other illumination was used in the 
room during these tests. The general arrangement of the apparatus 
is shown in Figure 8. 

Five persons, four males and one female, acted as observers; their 
ages ranged from 21 years to 41 years. One subject (C.S.) wore contact 
lenses during every part of the experiment; his visual acuity was 6/4.5 
with his contact lenses. The other four wore no corrective spectacle 
lenses: one of these four (J.S.) had a Snellen visual acuity of 6/7.5 
while the remaining three were able to read 6/6 letters or better. 

Six target luminance levels were used. The lowest level was 0.017 
footlamberts; the highest, 0.829 footlamberts. Hence, all measure- 
ments were made within the range of photopic vision. 

Seven different commercially available ophthalmic absorption lenses 
were selected on the basis of their chemical composition and transmis- 
sion curves. An effort was made to select only those types of lenses 
which might be prescribed for wear under low illumination or moder- 
ate illumination levels. Each lens was identified by a number as indi- 
cated in parenthesis in Table I. 

With the subject seated and the apparatus adjusted as described 
above at a test chart luminance of 0.017 footlamberts the subject's 
maximum acuity was determined for each of the seven lenses, and ‘‘no 
lens,"’ in random order. The testing was done with the room lights 
turned off for complete darkness except as the room was illuminated 
by the Good-Lite lamps. The room light of relatively low wattage was 
turned on for each lens change, but the subject was given ample time 
to make each judgment to eliminate any significant effects of adaptation 
to the low luminosity. The recorded results represented single findings, 
inasmuch as several experimental re-tests showed no variations in acuity. 

This same procedure then was followed for luminance levels of 
0.036 footlamberts, 0.068 footlamberts, 0.150 footlamberts, 0.250 
footlamberts and 0.829 footlamberts. 

The visual acuity was recorded as a decimal based upon the gap 
or separation of the smallest ‘‘C’’ which could be distinguished by the 
subject, e.g., a gap of 0.87 millimeters at the testing distance of three 
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test chart 


light sources 


Burton 


observer's... 
eye +test lens 


Fig. 7. Top. Illumination boxes (Good-Lite) partly covered by opaque screens. 
Fig. 8. Bottom. Schematic illustration of experimental arrangement 
meters represents a decimal acuity of unity: a gap of 1.74 millimeters, 
a decimal acuity of 0.50. 
RESULTS 

The results for all six luminance levels and for the seven selected 
lenses, and no lens, are shown in Figure 9. The lens numbers are empiri- 
cally ordered along the abscissa to represent decreasing interference with 
acuity. For the lowest luminance level, 0.017 footlamberts, the acuity 
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Fig. 9 Visual acuity through seven different selected lenses and no lens at various 
levels of test chart luminance. The short heavy bar at the beginning of each curve 
represents the acuity through no test lens 


6 


through no lens and through four of the test lenses is represented at 
zero; this actually represents an inability to identify the orientation of 
the largest Landolt target, which corresponded to 3/60 Snellen acuity. 
The observers reported that the target was discernible only as a large 
hazy or blurred object. At the same luminance level the acuity through 
lenses No. 5, 6 and 7 was definitely measureable, and the observers 
reported that the improved sharpness of the target through these lenses 
was startling. 

In Figure 9, the acuity performance through no lens is represented 
for each luminance level by the short horizontal bar connected by a 
dotted line to the corresponding lens data. It is notable that lenses No. 
1, 2 and 3 quite consistently produced lower acuity than no lens, 
whereas lenses No. 5, 6 and 7 quite consistently produce better acuity 
than no lens. Lens No. 4 neither adds nor subtracts consistently. 

At the highest luminance level attempted, 0.829 footlamberts, the 
relative superiority of lenses 5, 6 and 7 over 1, 2 and 3 is less apparent 
from the data, as presented. The difference in decimal acuity at this 
level is roughly a range of 0.08 acuity units, whereas the difference at 
the lowest luminance level is roughly a range of 0.22 acuity units. If, 
on the other hand, the acuity had been plotted in terms of loss of 
acuity, from a standard threshold value of 1.00, on a logarithmic scale, 
the difference in acuity at the two extreme luminance levels would have 
appeared approximately equivalent. In this connection it is of interest 
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that the observers continued to express a marked preference for lenses 
5, 6 and 7 even at the highest luminance level provided in the series. 
DISCUSSION 

In the field of ophthalmic optics, some concern has been expressed 
over the possible effects on visual acuity due to fluorescence produced in 
the crystalline lens of the eye by ultraviolet radiations and it has been 
suggested that ultraviolet absorbing ophthalmic lenses might well be 
used to combat this effect. Strangely enough; little or no consideration 
has been given to the fact that nearly all ultraviolet absorbing lenses, 
as well as many other types of lenses, fluoresce rather strongly in the 
presence of ultraviolet radiations. Such a phenomenon occurring within 
the glass ophthalmic lens itself could mean that any beneficial effects 
which might result from a reduction in fluorescence within the crystalline 
lens would be negated by the fluorescent “haze of the ophthalmic lens 
itself, i.e., the ‘haze’ or ‘‘veiling glare’’ due to fluorescence would only 
be moved from the plane of the crystalline lens to the plane of the 
spectacle lens. 

Samples of many types of commercially available glass and plastic 
lenses were tested for fluorescence effects and a few of these were then 
used in an attempt to evaluate the effects of fluorescence on visual acuity 
It was found that visual acuity is decreased more at low than at high 
luminance levels when an ultraviolet source is in the field of view. 
However, at all levels of luminance employed in this study, the subject 
is very much aware of a bluish or purplish veiling haze except when 
an ultraviolet absorbing lens which does not itself produce a fluorescence 
‘haze’ is placed before the eye in such a way as to intercept all of the 
ultraviolet radiations. 

Of the three lenses tested, the glass Noviol ‘‘C’’ lens has been in 
rather common use for many years as a “‘shooting’’ lens; there are a 
number of similar yellow lenses marketed under such trade names as 
Kalichrome, Wilson Gold, Yellow Shooting, and Nite Lite. Visual 
acuity effects with these lenses should be similar to those obtained with 
the Noviol lens. 

The other two lenses which appeared to have strikingly beneficial 
effects on visual acuity in this study were both so-called hard resin lenses. 
One of these lenses, the Armorlite Ultraviolet Absorbing Yellow (lens 
number 7) is almost identical in color to the Noviol C and similar 
yellow lenses mentioned above. 

Only one of the three superior lenses is a completely colorless lens 
and is, in fact, almost indistinguishable from a regular ophthalmic 
crown lens (this lens does show a faint straw color if viewed along its 
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edge). Such a lens, then, can be prescribed for constant daily wear with- 
out concern for its appearance. In addition, it does not affect the color 
of objects viewed through it. As pointed out by Stair,’ yellow lenses 
should never be worn in driving (day or night) by a person having 
defective color vision. 

Modern living has seen a marked increase‘ in the use of fluorescent 
lamps, television tubes, ultraviolet sterilizing lamps, welding operations 
and other devices which give off ultraviolet radiations either as their 
main function or as a by-product of their main function. A lens which 
absorbs ultraviolet may already have wide potential use. In the special 
case encountered by optometrists who prescribe and work with contact 
lenses, the use of these clear ultraviolet absorbing lenses has been found 
to eliminate completely the “‘blue haze’’ so often noted in the vicinity 
of the black light lamp used for fluorescein studies. It seems possible that 
the increase in ultraviolet radiation encountered by aviators at high 
altitudes may be combatted also by a lens of this type. 

A number of authors*:** have reported that ultraviolet light can 
impair vision over either short or long periods. No reports which indi- 
cate that ultraviolet radiations are helpful to visual functioning are 
known to the author. Since its removal! is so easily accomplished by 2 
lens which has few, if any, objectionable features, this lens merits fur- 
ther use and study. 
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VISUAL RETENTION* 


Louis Anapollet 
Massachusetts College of Optometry 
Boston, Massachusetts 


Visual retention is the ability to retain the mental impression of 
a retinal image. Retention is the act of remembering or the ability to 
retain information in one’s memory. Hence, visual retention is the 
ability to retain the mental image after a period of time has elapsed. 
This paper is presented to raise the question of whether it is possible 
to improve the quality of visual retention through the techniques of 
visual training. 

Is visual retention necessary for modern living? It is a common 
experience to read a favorite newspaper column only to forget its con- 
tents as soon as the page was turned; or to look up a number in the 
telephone directory only to forget it before commencing to dial: or 
to look at one’s own license plate and still not remember the correct 
sequence of the numerals. 

Before discussing the various techniques for training of visual 
retention it is essential to clarify the various acts that are involved in 
the creation of a lasting visual impression. Gesell, Ilg, and Bullis' state 
that: 


“Vision is a complex sensory-motor response to a light stimulus mediated by 
the eyes but involving the entire action system. So interspersed are vision and the 
action system that the two must be regarded as inseparable. Arranged in a hierarchy. 
the major functions fall into the following sequence: A. Skeletal—the visual system 
seeks and holds an ‘image.’ B. Vusceral—the visual system discriminates and defines 
an image. C. Cortical—the visual system unifies and interprets an image. By image 
is meant an effective optical stimulus or optical cue. The visual reaction thereto 
results in ascending degrees and modes of attentions, identification. localization, apper 
ception, and mental synthesis—the most direct corridor to the vast networks of the 
brain.”’ 


Retention refers to the holding of a lasting | visual] impression 
within the nervous system. Just as the musculature of the skeletal sys- 
tem of the body develops tonus for immediate action, so must the 
nervous system require modifications of structure for the development of 
a good memory. Gesell further states that infants do not remember 
well because their whole nervous system is growing so rapidly that the 
transitional experiences are overlapped and forgotten in the changes of 
growth. As the child grows physically and mentally, the memory curve 
develops accordingly. Gesell and Ilg? state: 


*Read before the annual meeting of the American Academy of Optometry, Section on 
Orthoptics, Boston, Massachusetts, December 16. 1958. For publication in the 
December, 1959, issue of the AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES 
OF AMERICAN ACADEMY OF OPTOMETRY 

+Optometrist. Member of faculty. Fellow, American Academy of Optometry 
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“The five year old child shows a remarkable memory for past events. He can 
hoard thoughts in the same way in which he hoards things. Through his questioning 
he builds up an impressive fund of information.” 


Tracing the further development of memory in the growing child, 
the same authors state: 


The thoughtful, memory-rumination of the seven year old child is shown in 
the following responses to a teacher's question: “What do you see in your mind when 
you think of autumn?’ The typical replies of the children are as follows: ‘I see the 
trees with pretty near all the leaves off I see them going down gently I see the leaves 
going Zig-Zag I see pumpkins turning yellow. 1 see milk weeds turning brown 
I see the birds going south 

Continuing the exploration of memory development in the nine 
year child, mention is made of the fact that immediate recall is not 
always easy for him. He may remember things better if he writes an 
item down or if it is written down for him. 

During this remarkable growth period from birth to puberty, it is 
interesting to note that unusual children frequently develop an eidetic 
memory. Though this ability is occasionally found in early childhood, 
it is most frequently encountered in the adolescent years. An eidetic 
child can retain the mental picture of a long series of digits, words, or 
even a complex picture in his ‘‘mind’s eye’ after a very short exposure 

As age advances towards maturity, memory reaches its peak 
development in the mid-twenties and early thirties thereafter dwindling 
through the presbyopia years to senility. The aged tend to retain very 
well what they learned in their childhood though they very often forget 
experiences of more recent years. It has often been said that memory 
is the reward for having learned something or without having learned, 
one cannot ever expect to remember. 

Learning is one of the complex mental processes that has baffled 
the minds of leading psychologists for years. Though there are as 
many definitions as there are theories on this subject, we may say that 
learning is retention or alteration in the behavior of an organism as a 
result of experience. 

Learning requires motivation, attention, and practice to improve 
the quality of the act in question, visual retention. Age has no bear- 
ing on the success of learning. “Though it is true that many skills are 
learned more efficiently during the growing years, nevertheless it has 
been proven beyond any doubt that the mature adult can “learn new 
tricks’’ equally as well. 

Houle* sums up this point of view quite well: 

The best learning is that which occurs in adulthood. Our psychologists have 
demonstrated fairly conclusively that, for most people, the ability to learn is at its 
peak in the years from 18 to 45. There is evidence to show that. even after 45, 
learning power remains high if it is exercised carefully and systemically. Adults can 


learn better than children. Maturity is not a bar but an incentive to the person who 
wishes to develop his own potentialties. It is significant to recall, among other things, 
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that virtually all the really great teachers, both religious and secular, have taught adults, 
not children. Naturally, the elementary schools and high schools should do something 
more than keep children warm and dry. They can do little more, however, than 
prepare pupils for the real education which maturity will bring.” 


Visual retention begins with one’s own psychological outlook. 
One can only remember if he wants to remember! Motivation triggers 
the spark that illuminates the nerve centers of the respective sense organs 
in the cerebral cortex of the brain. Motivation is linked with attention 
which further enhances the process of learning. 

Attention is the necessary element in making co-ordinated responses 
for accurate perception, mental interpretation of the visual impression, 
and faithful reproduction or recall at a moment's notice at some future 
time. 

Munn‘ states: 


‘The act of attention may be considered from at least five different standpoints 
First, it involves receptor adjustment. Second, it involves general postural adjustment 
Third, it is characterized by muscle tensions and related feelings of effort. Fourth 
it involves some sort of adjustment in the central nervous system, perhaps even apart 
from, or in addition to, neural adjustments incident to the receptor and motor processes 
Finally, it is characterized by an increased clearness, a bringing-out of detail, in wh t 
ever is attended to. Some of the aspects of attending are readily observable, either in 
ourselves or in others 


In training visual retention the optometrist should inform his 
patient (or the participants in a group training session) as to the impor 
tance of attention. During a projection period the total body of the 
observer should be in a state of relaxed attentiveness. The head and 
the eyes should be directed to the designated area on the projection 
screen in anticipation of viewing the object. This is the receptor adjust 
ment of the visual apparatus necessary for perceptual accuracy training 
The correct postural adjustment of the observer's body is also an impor 
tant factor of the training procedures. While some participants may 
appear to be maintaining the correct posture in their respective seats, 
others will assume various postures of head and body which may inter 
fere with the visual process. An observant instructor should correct 
any noticeable body twisting, head tilting, facial frowning, and squint 
ing exhibited by a student in his class. Though numerous experiments 
have shown that a certain degree of muscle tension is necessary for 
learning, nevertheless it is known that excessive body tension may 
cause ocular tension with its resultant visual manifestations 
TRAINING PROCEDURES 

Visual memory depends upon man’s perception of a figure. What 
is not seen as a basic figure cannot be recalled at a later time. The simplest 
perception is a single figure which stands out against a uniform back- 
ground. This elementary perceptual ability is within the visual range 
of birds and all mammals. However, the human brain in the evolution 
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of the species has developed to the extent that man can perceive the 
more complex figures of his visual environment. The acme of visual 
development in mankind is, of course, the perception of a figure in third 
dimension (stereopsis) . 
GESTALT FIGURE AND GROUND INTERPRETATION 

To stimulate attention at the outset of the training sessions the 
writer uses a series of Gestalt figure and ground configurations to dem- 
onstrate the value of perception to the development of a good visual 
image. Ihe Gestalt theory of vision states that what we see depends 
not only on the characteristics of the object seen, but its relationship to 
other things that are seen, heard, and felt, and also on the changing 
attitudes of the observer. To demonstrate the validity of this theory 
of vision the instructor may project the familiar Peter & Paul goblet 
slide (after E. Rubin, 1915). This slide is composed of a white vase 
on a black background which can be seen either as a white vase or as 
two profiles in black facing each other on a white background. Atten- 
tion may be voluntarily changed by the individual at will or the images 
may reverse themselves involuntarily. Furthermore, since learning is 
most effective if accomplished in wholes, the author attempts to teach 
his students to visualize an entire scene as a whole rather than broken 
down into its component parts. 
TRAINING PERCEPTUAL ACCURACY 

To develop perceptual accuracy on the part of the observer the 
author uses tachistoscopic training as a means of stimulating attention 
for more accurate visual recognition. Tachistoscopic training is mental 
training for it develops generalized skills in perception. The research 
findings of Renshaw lead one to assume that tachistoscopic training will 
develop: (1) unitary seeing through practice in perceiving an object 
as a whole without reference to its component parts; (2) increased 
power of peripheral interpretation and result in an increased visual 
span or increased span of recognition; (3) the ability of the trained 
perceiver to see more accurately in shorter exposures than in longer ones: 
(4) increased vertical and horizontal form fields; (5) increased ability 
to concentrate through the necessity to look actively in order to see what 
is exposed; (6) the ability to convert visual reactions into kinesthetic 
reactions; (7) a better organized and more flexible type of thinking. 

Renshaw® provides a foundation for tachistoscopic training in the 
following statement: 

“In tachistoscopic training the kind of result secured will depend, like the acquisi- 
tion of any skill, on the proper use of the method. and on the realization that suffi- 


cient time and training must be given to extend skillful performance to or beyond that 
shoulder of the curve to improvement. When this is done there is little or no forgetting.” 


For the basic techniques the author suggests those outlined in the 
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Manual of Instruction for the Keystone Tachistoscope.“ Barnette’ sug- 
gests a number of most useful targets. To augment the author's pro- 
gram in training for perceptual accuracy, a series of 35 mm. Kodachrome 
transparencies of historic landmarks is used, requesting identification at 
speed intervals of 1/100 second. For accurate identification it is essen- 
tial that the class be familiar with the subject material to be projected 
in this manner; for example, a class in Boston should be shown familiar 
landmarks of historical New England. Another novel way of developing 
perceptual accuracy is to project scenes either hand drawn or photo- 
graphed at speeds of 1/100, 1/50, 1/25, 1/10, 1/5, 1/2, and one 
second. The members of the class are requested to record any and all 
details of the projected scenes after each flashing interval until the com- 
plete picture has been reproduced. Perceptual accuracy in this form of 
training calls for foveal as well as peripheral stimulation as the observer 
attempts to catch the minute details that are flashed intermittently on 
the screen. 

TECHNIQUE FOR TRAINING VISUAL ATTENTION SPAN 

In addition to the tachistoscopic procedures for the development 
of perceptual accuracy, the testing and training of visual attention span 
is important for the improvement of retention. 

For the purpose of clarification, the visual attention span of a2 
subject is the ability to recall a series of digits or letters immediately 
after viewing the material. The testing and training of visual atten 
tion span is quite different from that type of seeing that takes place 
during a tachistoscopic exposure. The latter technique tests and trains 
the speed and span of visual recognition during a fast interval of time 
ranging from 1/5 to 1/100 of a second. 

The type of apparatus that can be used for testing and training 
a subject's visual attention span is called a memory drum. This appara 
tus consists of a rotating cylinder which is electrically controlled to 
expose various materials at intervals of approximately one exposure 
per second. As the material passes an aperture located in the front of the 
drum, the subject is required to recall it either in oral or written man- 
ner. The material used for testing and training may be digits, conso 
nants, forms, words, or other objects. The subject’s visual memory 
span is the longest group that he can recall in correct order, regardless 
of the length of the series presented to him. Memory span will differ 
with the age of the individual, fatigue, use of alcohol, lack of oxygen, Q 
and damage to brain tissue. 

The Metronoscope Jr. (Model 1501) may be utilized for the 
technique explained above. Eliminating the left and right anertures 
of the front panel of the instrument, the central aperture may be used 
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for the exposure of suitable reading materials. For best results in employ- 
ing this technique the writer suggests the use of Junior Metronoscope 
Rolls 1-A (Words & Pictures) and 1-6 (Arithmetic Vocabulary) as 
the best possible choices of the entire series. The timing sequence may 
be automatically controlled by the speed control device on the instru 


ment or hand operated by the optometrist. 


The span of visual attention may also be measured with groups 
by exposing a series of single digits or letters on a projection screen 
The Keystone Tachistoscope—Flashmeter instrument and the Tach-X 
‘Tachistoscope are all good instruments for the group projection method. 
For the former instrument the writer recommends the Keystone Tach 
istoslides (Perceptual Span Development Series 0-16) to be used with 
the hand screen to isolate the individual digits or letters of the respec 
tive slides. The timing device may be hand operated at a one second 
interval sequence. With the latter instrument the film strips B-2, B-3, 
B-14, B-59 (number elements) and E-13, F-47, G, H (letter recogni- 
tion series) are excellent choices for digits and letters to be used in the 


attention span exercises. 


‘To aid in the training of visual attention span the author recom- 
mends the inclusion of auditory attention span exercises for greater 
mental stimulation. The materials and manner of presentation are 
identical with the exception that the digits and letters are read aloud 
by the instructor. Upon the conclusion of the reading of each series. 
the subjects are requested to reproduce the digits or letters in either 


oral or written fashion. 
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HISTORY OF MILITARY OPTOMETRY 
To the Editor: 

The Army Medical Service is compiling a history of military 
optometry from World War I to the present. On the scene observation 
is one technique of information gathering used by the historian. For 
this reason, it would be appreciated if your publication would announce 
our project and request that former service optometrists write our unit, 
detailing some of their war time experiences. 

Letters should be sent to, Captain Albert L. Paul, optometrist, 
Medical Service Corps, The Historical Unit, Forest Glen Section, Wal 
ter Reed Army Medical Center, Washington 12, D. C. 


ALBERT L. PAUL 


CAPTAIN, MEDICAL SERVICE CORPS 
OPTOMETRIST 
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MYOPIA CONTROL WITH BIFOCAL CORRECTION* 


Robert B. Mandell? 
Division of Optometry, Indiana University 
Bloomington, Indiana 


INTRODUCTION 
The theoretical bases for prescribing bifocals as a therapeutic 
measure against the progression of myopia fall principally into two 
categories. Some clinicians feel that bifocals, by reducing the strength 
of the accommodative stimulus during near work, remove a condition 
of strain existing in the eye such as overexertion of the ciliary muscle or 
distention of the sclera, which had caused the myopia. Others feel that 
bifocals, by changing the relationship between accommodation and 
convergence, influence developments of the refractive status. 

In this paper there will be no attempt to discuss either the etiology 
of myopia or the theory of its correction. A review of the progress of 
research in this phase of myopia study has already received exhaustive 
treatment by other authors.':?» The purpose of this investigation is 
simply to study the efficacy of the bifocal correction in halting or reduc- 
ing the rate of myopia progression. 

Successful control of myopia progression by bifocals has been 
reported by several 7 *% Unfortunately, only a few cases 
are cited, often with inadequate controls, so that their value is question- 
able since the reader has no way of determining whether credit for the 
amelioration of the myopic condition should be given to the bifocal 
correction, to some unknown factor, or to a cessation of the normal 


growth process 

What is needed to establish the merits of bifocal corrections is a 
study in which they are given to one of two groups of myopic patients, 
comparable in age, degree of myopia. rate of progression before correc- 
tion, and environment. The rate of progression of the group given 
bifocals could then be easily checked against the rate of the control 
group. A study of this type presents difficult operational procedures 
due to the problem of obtaining suitable subjects for the necessary 


length of time. 
The best substitute for the above study would be to analyze the 
records of a practitioner who routinely prescribed bifocals for myopic 


*Submitted on June 25, 1959, for publication in the December. 1959, issue of 
the AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY 
OF OPTOMETRY 

FOptometrist. Graduate student and teaching associate 
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patients. If a study of this type is to be valuable certain criteria should 
be fulfilled: 

1. The measurement of the degree of myopia must be conducted 
in the very same way for each examination represented in the study 
For example, it could always be the static retinoscopy, a subjective of 
most plus to 20/20, or a subjective of most plus to best visual acuity. 
The important fact is the consistency of the testing technique. 

2. Every patient with myopia in a designated age group occurring 
in the practice must be included in the study, or at least a large enough 
random sampling to leave no doubt as to the probable status of the 
remaining group. The only allowable exception to this rule would be 
in those patients exhibiting pathology likely to invalidate a test meas- 
urement. 

3. The study must follow each subject for a period of time 
long enough to establish true changes in the refractive status and to 
eliminate misinterpretations due merely to normal errors by the exam 
iner in the measurements of refractive findings. 

PROCEDURE 

This report is concerned with an investigation attempting to ful 
fill the criteria outlined above. It contains an analysis of 175 patients 
with myopia taken from the files of a private practice in Southern 
California. Fifty-nine of these had at some time received bifocals. The 
175 patients represent all the myopic individuals in this practice, who, 
in the time period between 1946 and 1957, received two or more refrac 
tions, the second refraction being given before the age of 30 years. The 
upper age limit of 30 years was selected on the basis that beyond this 
age bifocals were only rarely prescribed for myopic patients. ‘The 
bifocals were prescribed for those patients classed as case types recom 
mended by the Analytical Optometric Routine as responsive to bifocal 
correction for myopia. 

The practice is located in a city of 28,000 population, which 
borders on a number of larger and smailer cities from which the 
optometrist also receives patients. The patients came from very diverse 
economic and social backgrounds and attended a number of different 
schools; thus, it may be assumed they represent a group living under 
a variety of visual habits and conditions. All refractions in this study 
were done by the same practitioner. Three records were rejected because 
of pathology and one because a date was lacking on the examination 
record for the second visit. 
RESULTS 
The progress of myopia in the patients of this practice can be 
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MALES 
WEARING BIFOCALS 
NOT WEARING BIFOCALS 


DIOPTERS 


4 6 IT B 19 20 2 22 23 26 25 26 27 26 29 30 
AGE IN YEARS 


FEMALES 
WEARING BIFOCALS 
NOT WEARING BIFOCALS 


DIOPTERS 


w 


o W 
AGE Ww YEARS 

Fig. | Top. Progression of male patients who wore bifocals. (Dashed line represents 
period when bifocals were not worn.) Fig. 2. Bottom. Progression of female patients 
who wore bifocals. (Dashed line represents period when bifocals were not worn.) 
analyzed by a series of graphs. Figures | and 2 show graphs for the 
male and female patients respectively who received and wore bifocals 
for some period of time while under the care of this practitioner. The 
ordinates are diopters of increased myopia after the initial visit, and 
the abscissas the age at the time of each examination. 

Since only the year of age was obcained at the time of an examina- 
tion the exact age cannot be determined and may vary from the reported 
age by one year. That is, if the age was reported and recorded as 14, 
there is no way of knowing whether the patient was 14 plus one or any 
number up to 364 days old at the time of the examination. However, 
inasmuch as each person reported his age to the examiner according to 
his last birthday, he averaged six months older than he reported. If 
we assume the preceding January | as his birthday we subtract an 
average of six months from his reported age. These two averages should 
cancel out, making the graphed values average out to the true ages. The 


| 
4 

654 


MYOPIA CONTROL WITH BIFOCAL CORRECTION—MANDELI 


exact time period between examinations was easily determined since 
the exact date for each examination was known. It was not felt neces 
sary to plot these dates by increments smaller than one month. 

The values plotted for amounts of myopia in all graphs of this 
study represent, in each case, the mean spherical equivalent of the sub 
jective test. The examiner followed standard examination procedure as 
outlined by the Optometric Extension program. The subjective finding 
represents the minus sphere 0.25 D. more than that which produced 
the first perceptable blur of a 20/20 target. This finding usually coin 
cided with that of the bichrome test, used routinely in all examinations 
as a check test, and variance from the static retinoscopy of over 0.50 D 
in a given meridian or in the sphere of one eye occurred in only 11 cases. 

Each patient's data are plotted as a segmented line, the segments 
interconnecting the dots representing the degree of myopia found on 
succeeding examinations. A dashed segment indicates no bifocals were 
worn during the time represented by its length. All data were arbi 
trarily placed at zero for the initial visit so that an easier comparison of 
their progression could be made. 


MALES WITHOUT BIFOCALS 
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Fig. 3. Top. Progression of male patients who did not wear bifocals. Fig. 4. Bot 
tom. Progression of female patients who did not wear bifocals 
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In Figures | and 2 a total of 59 patients are represented, an over- 
whelming majority of whom can be seen to have progressed even 
though bifocals were worn. Only 2 patients reversed their direction 
of progression and only 3 remained at their original refractive status. 
Almost one half of the patients progressed one diopter or more, eight 
progressing over two diopters. It also appears doubtful that the bifocals 
reduced the rate of progression. The rate of progression appears more 
related to age, in most cases the greatest rate being found in the youngest 
subjects and progressively decreasing in the older subjects. 

Figure 3 shows all the male and Figure 4 all the female patients 
who did not wear bifocals at any time. This group also shows some 
rapidly progressing cases, but in general, shows less progression than 
was found in those patients who wore bifocals. A comparison is made 
with the bifocal group in Table 1. 


TABLE 1 


No. cases 
Averagé myopia 
initial Average stopped No. of cases with myopia progression 
refractive tivitial or Less than 1D. to Over 
error age reduced 1D 2D 2D Total 


Patients who 
wore bifocals 2.75 D 14.3 yrs 5 17 8 (13.5%) 59 (100°) 


Patients wearing 
no bifocals 148D 17.1 yr 28 124 10 (8.5%) 2 (2%) 116 (100%) 


Total 33 ~ 27 10 175 
*Percentage figures sum horizontally 


An examination of the data in Table 1 could easily lead one to 
conclude that the bifocals actually increased the rate of myopia progres- 
sion. That this fact is unlikely can be explained by a different method 
of graphing the data as is done in Figures 5 and 6. 

Figures 5 and 6 represent all the patients in this study, plotted in 
relation to their age and degree of myopia found upon each examination. 
[hose patients wearing bifocals are represented in Figure 5, the non- 
bifocal wearers in Figure 6. When all the data are graphed by refrac- 
tive status it now becomes evident that many more of the bifocal than 
non-bifocal wearers already possessed considerable myopia when they 
received their first correction. They also averaged 2.8 years older. (See 
Table 1.) Considering all the patients in Figures 5 and 6, one receives 
the impression that a myopic patient of an age below about 16 who is 
progressing will continue to progress until he is about 16, after which he 
has an excellent chance of leveling off. The graphs also show that 
most of the patients older than 14 years and requiring less than 2.00 D. 
correction do not progress even though no bifocal correction is given. 
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Fig. 5. Top. Amount of myopia in relation to age for those patients wearing bifocals 
(Dashed line represents period when bifocals were not worn.) Fig. 6. Bottom 
Amount of myopia in relation to age for those patients not wearing bifocals 


CONCLUSION 

The data of this study show that the bifocals used on myopic 
patients in this practice have not eliminated or reduced the progression 
of myopia beyond what might be expected to happen on a chance basis 
as determined by a comparison group to which bifocals were not given. 
The graphs show that any patient with less than 2.00 D. of myopia 
and over 14 years of age has little likelihood of progressing any signifi- 
cant amount regardless of the type of correction.* 


*EDITORIAL FOOTNOTE TO MANDELL PAPER 

The author's method here is not the usual one; while it is satisfactory and valid 
the more customary statistical analysis is appended here for those readers who might 
wish it. 

From the author's Table 1, a 2 x 4 Chi Square table may be constructed. One 
category would have ‘‘patients with bifocals’ and ‘“‘patients without bifocals’ the 
other would have the degree of change in refraction as listed in Table | The Chi 
Square (slide rule accuracy) is 23.84, which for 3 degrees of freedom has a probability 
of less than 0.001. If the data are analyzed as a 2 x 2 table, with degree of change 
categorized as ‘‘less than | D. of increase in myopia’ and “| D. or more change 

(Footnote continued on next page) 
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SUMMARY 
 ouocal corrections were given to 59 out of 175 myopic patients of 
a private practice. All patients wearing bifocals continued to progress 


except 5, one-half of the patients increasing one diopter or more The 


bifocals apparently had no influence on the rate of myopic progression 


lhe author would like to thank Dr. G. C. Sefton of Temple City, California 
for granting permission to publish the results of data collected from his practice 
and Dr. H. W. Hofstetter for helpful advice in analyzing the data 
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myopia’ then the Chi Square is 26.31 which for one degree of freedom has 

{ less than 001 
Che level of statistical significance is then very high. One must conclude that in 
tric practice being studied the patients who received bifocals exhibited a 
é se in myopia than those who did not receive bifocals. This fact 1s most 
lly demonstrated by th vels of significance which are rare in optometric data 
the fact ts irrefutab clearly demonstrated. the cause of the phenomenon 
is the author suggests, not be due to the bifocals at all. The age and initial 
seemingly termined which patients received bifocals, and which patients 


nteresting if another investigator would compile a sample of about 

ve and initial refraction were similar to these respective 

group but who did not receive anything but a full correction 

or These data could be compared to Mandell’s sample and a 

lysis performed. While the present paper points to the fact that bi 

have no effect upon the change in refraction, such a comparison would 

t beyond any question. Should such a study be contemplated it 1s 

that the group of non-bifocal patients be similar in age, refraction and 
time studied to the 59 patients in Mandell’s group 
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SPECIAL PRINT FOR SUB-NORMAL VISION PATIENTS* 


Jack H. Princet 
Department of Ophthalmology, University Hospital 
The Ohio State University 
Columbus, Ohio 


Previously, the author outlined the steps taken to establish criteria 
for the most legible print, and the spacing that gives that legibility its 
maximum effectivity.':* The final factor was the most appropriate size 
of print for legally blind subjects still capable of reading with some 
help, but not necessarily having to use a high magnification device 

The cost of making new fonts of lead type for experimental 
purposes is quite prohibitive, so a new device was adopted which, 
although slow in terms of production, enjoys great versatility. It is a 


special photographic printing device which will print words one letter 


at a time on strips of photo paper. In this way a book can be printed 
one line at a time. The lines are then arranged into pages and finally 
re-photographed onto a metal platten which, when mounted round a 
printing machine cylinder or drum, will print exactly like the mastic 
cylinders used on newspaper presses. The advantage of such a device 
is that not only can the actual size of the print be controlled, but so can 

the inter-letter spacing and the spacing between the lines 
Figure | is a composite of a conventional print used for sub 
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chemin change. ta ca. 


ter changes from one substance to an 
wher Such a change occurs when 


The other tind of chonge colled 
CHEMICAL CHANGE In this cose, motter 
changes from one substance to another 
Such @ change occurs when wood burns ond 


familar with the ashes which remain 
after a piece of wood is completely 
burned alter o prece of wood »» completely burned 


4 3 


© other hind of change 1s called @ CHEMICAL The other tind of change is called o CHEMICAL 
CHANGE In this case matter changes from one CHANGE in this cose, motter changes from one 
Substance to another Such a change occurs when substonce to another Such o change occurs when wood 
wood burns and forms water vapor. carbon dioxide, and burns ond forms woter vepor, carbon dioxide and ashes 
1 fomilior with the ashes which remain alter o 


ashes Were all familiar with the ashes which remain 
after a piece of wood 1s completely burned piece of wood is completely burned 


Fig. 1. The five prints used in the experiment. The center top is the conventional 
print. Numbers | and 2 have interletter spacing of 1’ arc. and numbers 3 and 4 have 
interletter spacing of 2’ arc. 


*Read before the annual meeting of the American Academy of Optometry, Boston 
Massachusetts, December 16, 1958. For publication in the December, 1959, issue of 
the AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY 
OF OPTOMETRY 

+F.B.0.A., F.S.M.C., F.R.M.S.. F.Z.S.. (England) Fellow, American Academy of 
Optometry 
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SPECIAL PRINT FOR SUB-NORMAL VISION PATIENTS 


normal vision books, and four final choices of what is available in print 
nearest to the ideal desired, without special manufacture. All these 
were printed in the manner described. The resulting pages were com- 
parable with those seen in any ordinary book. 


Che specifications of the prints shown were: 


024 l 
Nos. | to 4 width to height ratio 4 : 4.73. limb thickness - 

5 

.020 l 
Nos. 2 & 3 width to height ratio 4 : 5.078, limb thickness ——— — 

6.5 


[he first two conform most nearly to the ideal 5 : 5 criteria desired, 
and they also possess the ideal limb thickness. 


Ihe dimensions were translated into minutes of arc, and then the 
spaces designed accordingly. In prints | and 2 they were 1’ arc, and 
in 3 and 4 they were 2’ arc. No. 4 therefore appears to conform most 
nearly with the ideal criteria laid down in previous papers, i.e., letter ‘o 
to be same height and width, or width to be not less than 80 per cent 
of height, and limb thickness and spacing between limbs to be 20 per 
cent of height (or 25 per cent of width if height and width are not 


identical ) 

At the same time some investigation was made to determine any 
relationship that might exist between the quality of the paper (especially 
its reflectance power) and the new type and spacing, that might be 
different from that foundin work already accomplished with standard 
print. The results of this were most revealing and will be discussed later. 


While laboratory experiments were proceeding to obtain data on 
these five illustrated types and spaces, the conventional type, and num- 
bers | and 4, were reproduced with an article on the front page of the 
COLUMBUS DISPATCH, readers being asked to carry out a simple testing 
routine at home, and send their results to us. The response to this was 
quite voluminous and demonstrated a keen public consciousness of the 
need for improved type. Unfortunately the newspaper block-makers 
had not realized the importance of making every print identical in size 
with our samples, and had concerned themselves more with filling a 
precise number of columns. So, the results obtained from those who 
co-operated were not used. But some other interesting statistics come 


to light 

First, very fast readers prefer crowded conventionally spaced print. 
Any type which is spread out to improve legibility reduces their speed 
considerably. But this connotes a high standard of visual acuity, and 
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accommodation too, and is not applicable to the average older citizen. 
Of the respondents to this newspaper test, 76 per cent wore spectacles 
and had worn them for an average of 27 years. The average age of the 
spectacle wearers was 48 years, and many of them had low acuity 
and/or pathology. Type 4 was unanimously read at the greatest distance 
and type 3 occupied second place. The normal subjects chose conven- 
tional spacing for rapid reading. Unfortunately the newspaper had 
printed this 10 per cent larger than number 3 for instance because it 
occupied less room. 

In the laboratory where both subjects and experiment were under 
common control, the findings gave much more of the kind of informa 
tion we were seeking. 

1. 88.6% of subjects were able to make the highest scores with 

print No. 4 in the legibility test. 

2. 8.6% made the highest score with print No. 1. 

60‘ made the second highest score with print No. }. 

4. 42.9% made the second highest score with No. 1, but some 
of these tied for this score with No. 3. 

5. 5.7% made the second highest score with No. 4. 

6. 2.3‘ made their highest scores from print No. 3. 


w 


Briefly then, print No. 4 was the most legible or second most 
legible print for 94% of the subjects. No. 3 was obviously second 
choice, but No. | runs it fairly close. No. | has narrower spacing 
than No. 3, but it has the superior type face of No. 4. The highest 
scores therefore go to the superior type face plus the wider spacing. The 
significance of all these figures is loaded in some as yet unidentified 
manner by the very wide range of visual acuities encountered in the 
subjects, but among those with low visual acuity there was no excep 
tion to the choice of No. 4 as giving the best results of all the prints 
shown. 

It is difficult to relate this special type to anything a printer under- 
stands because his measurements do not refer to the actual sizes of letters. 
but to the dimension of the rectangular lead stems or bases of the letters 
There are 72 points to an inch, and 12 point type means that there are 
72/12 6 lines of print to the inch. Even if the spacing between the 
lines is increased so that there are only 5 actual lines of print to an 
inch, it is still 12 point type. The major difficulty is that two kinds 
of type can both have the same ‘points’ value and yet have different 
letter sizes, their lead spaces, however. being identical. 

We cannot say, therefore, that minutes of arc used in print measure- 
ment have an actual relation to printers ‘points.. There are 12 points 
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BACKGROUND 
AVERAGES FOR 40 SUBVECTS 


REFLECTAMCE 


2s 
REF LEC TANCE 


woz wos woz wos 
ARC LETTER 2 ARC LETTER Space 


Fig. 2. In this graph the ordinates show the scores achieved by subjects presented with 
prints having different interletter spacing and different background reflectance of paper. 


also to a ‘pica,’ and these can be used for measuring the length of a 
line, 12 picas being 2 inches. So the best we can do for the conventional 
printer is to specify a brand of type and its points value, such as ‘Spartan 
Medium" 18 point, with 7 point spacing between the letters and 16 
point spacing between the lines, or whatever corresponds most nearly 
to our specification in minutes of arc. But this will have to be worked 
out carefully for each type face it is possible to use. 

It was mentioned earlier that attention had been paid to background 
contrast. The accompanying graph, Figure 2, shows that with 2’ arc 
letter spacing the very least contrasting paper gave better legibility results 
than even the highest quality contrasting paper did with 1’ arc letter 
spacing. In fact the wider spacing made background contrast appear to 
be far less significant than we have hitherto found, all three backgrounds 
giving closely similar results. With the narrower spaced print, however, 
every one of the various background qualities produced a lower legibility 
standard, and also there was a greater relative legibility disparity be- 
tween them. 
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20, 
100, 
80, 
20, 
2a | 
| 
662 
} 


SPECIAL PRINT FOR SUB-NORMAL VISION PATIENT S-——PRINCE 


This seems to concur with an earlier finding* that the most impor- 
tant factor in letter legibility is the amount of black in relation to white 
in a given area. If the quality of paper is reduced in importance when 
books are being specially printed for the semi-blind, the expense factors 
involved in using more paper to accommodate the larger print and extra 
spacing is slightly neutralized. With improved production methods, 
it may be possible eventually to print these special books almost as 
rapidly and cheaply as the standard sub-normal vision books have 
been in the past. 

REFERENCES 
Prince, Jack H., Relationship of reading types to uncorrectable lowered visual acuity, 
Am. J. Optom. and Arch. Am. Acad. Optom., 34 (11): 581-595, 1957. 


Prince, J. H., New reading material for subnormal vision subjects. Am. J. Optom. 
and Arch. Am. Acad. Optom., 35 (12): 629-636, 1958. 


**'Improvements in Letter Styles for Sight-Testing Charts."’ Texas Reports on Biology 
and Medicine. Vol. 12. No. 2, Summer, 1954. 


CORRESPONDENCE 


To the Editor: 


I should be most grateful if you could help me to obtain back 
numbers of your journal for my files. This College has an important 
Ophthalmic Department and we keep the journal from 1951 to the 
current issue. 

Perhaps some of your readers would be willing to supply those 
prior to 1951? 

LIBRARIAN 


NORTHAMPTON COLLEGE OF ADVANCED TECHNOLOGY* 
ST. JOHN STREET 
LONDON, E.C.1., ENGLAND 


*One of the important undergraduate professional colleges for training British op 
tometrists 
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A FUNCTION GENERATOR* 


Glenn A. Fryt 
School of Optometry, The Ohio State University 
Columbus, Ohio 


In a previous paper' Miller has referred to the use of noncircular 
drums for producing variable magnification. It may prove helpful to 
describe how such a drum can be designed and produced. 

Such a device is useful in automatic recording, analyzing data and 
computing. It may also be used in controlling the movement of lenses 
and neutral density wedges. There are many other applications in the 


design of apparatus for physiological optics. 
If, as shown in Figure 1, a cable is attached to a noncircular drum 


pulley and noncircular drum for generating a 


Fig. 1. Top. Arrangement of a cable 
nonlinear function relating x to g Fig. 2. Bottom. Relation of dx/dg to y 


at N and is allowed to wrap around the drum and the pulley centered 
at M, the point H will move through a distance x when the noncircular 
drum rotates around the point C through the angle ¢. The distance x 
can be any function of @ which can be produced by varying the shape 
of the noncircular drum. 

The relationship between d¢@ and dx is shown in Figure 2. When 
the noncircular drum rotates through a small angle dé around C, the 


*Submitted on March 23, 1959, for publication in the December. 1959. issue of 
the AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY 


OF OPTOMETRY 
tOptometrist. Ph.D.. Director of School. Fellow. American Academy of Optometry. 


/\ 
90° 
NG 
\ 
} 
! 
ac 
664 


A FUNCTION GENERATOR—FRY 


point A on the drum at which the cable is tangent to the drum moves 
to the point A’ along an arc centered at C, and the point H moves 
through the distance dx to the point H’. The cable is now tangent to 
the noncircular drum at G’. The line CF is perpendicular to the line 
through A which is tangent to the pulley. The arc AA’ makes an angle 
with the edge of the drum which is equal to y. 

As long as dé¢ is small 


dx = AA’ cos y = t dg cos y = y d¢ (1) 
and hence 

dx 
= Vf. (2) 

d¢ 
To produce the pattern for the noncircular drum required to gen 
erate a given function one must have at the start a set of dx/d@ values 
for various values of @. These values are used as explained in connec- 
tion with Figure 4, for locating straight lines on a piece of paper which 
form an envelope surrounding the edge of the pattern for the noncircular 
drum (see Figure 3). Figure 4 shows the method of locating one of 


Fig. 3. Top. Lines tangent to the edge of a noncircular drum. Fig. 4. Bottom 
Method of producing the pattern for a noncircular drum 

these lines on the paper. Axis lines are drawn and the center of the 
noncircular drum is located at C. Whereas in actual use the point M is 
fixed in space and the noncircular drum rotates around the point C, for 
the purpose of drawing the pattern the noncircular drum remains fixed 
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A FUNCTION 


and the pulley is rotated to various positions around C. The distance 
from C to M is fixed and the angular displacement of the line CM 
from the x axis is varied. For a given value of ¢ 4 circle is drawn centered 
at M to represent the pulley. 

A straight line is then drawn which is tangent to the circle and 
which also lies at a distance y from C. This process is repeated for 
enough values of ¢ until an envelope for the noncircular drum is formed 
as shown in Figure 3. The pattern drawn this way on a piece of paper 
is transferred to a metal plate from which the drum is cut. 


Fig. 5. Top. Combination of noncircular drums and pulleys for producing a function 
having a zero value for dx/dg. Fig. 6. Bottom. Combination of a pulley and 
noncircular drum requiring a cable of constant length 


As shown in Figure 5, a combination of a circular drum and a 
noncircular drum mounted to the same shaft at C can be used to gen- 
erate a function in which the driven element may be brought to a stand- 
still or the direction of its motion may be reversed. One end of the 
cable is fastened to the circular drum at N, and the other end to the 
noncircular drum at P. In this case 


dx y—w 
= (3) 


2 
As shown in Figure 6, a pair of noncircular drums of identical 
shape can be used to drive a circular drum with a constant tension main- 
tained on the cable. The ends of the cable are fastened to the noncircular 


A FUNCTION GENERATOR—FRY 


drums at N and P and the cable is also fastened to the circular drum 


at Q. 
REFERENCES 
1. Miller, Earl Fred, I, Investigation of the nature and cause of impaired acuity in 
amblyopia. Am. J. Optom. and Arch. Am. Acad. Optom., 32 (1): 10-29, 1955. 
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DIRECTORY OF INSTITUTIONS SERVING 
PARTIALLY BLIND 


To th or: 


The /,.0.A. Committee on Aid to the Partially Blind is prepar- 
ing a Direci. rv of Institutions and Agencies serving the partially blind 
patient. Yc ui cooperation in assisting the Committee to complete this 
assignment is earnestly solicited. Here is what you can do to help us. 
Please insert the following inquiry in an early issue: 

“Optometrists affiliated with any private institution or 
government agency rendering optometric services to partially 
blind or low vision patients are requested to communicate with 
the Committee on Aid to the Partially Blind of the American 
Optometric Association. Please send name and address, 
institution or agency with whom affiliated, position and nature 
of services rendered. Replies should be addressed to Dr. H. T. 
Lewis, Chairman, AOA Committee on Aid to the Partially 
Blind, 111 Corcoran Street, Durham, North Carolina.”’ 


H. T. LEWIS, O.D. 
CHAIRMAN 
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THE ACADEMY AND CONTACT LENS PRACTICE 


The reawakened interest in prescribing contact lenses is one of 
the significant factors of today’s optometric practice. With the develop- 
ment of several types of newer contact lenses having satisfactory wear- 
ing time, thousands of optometrists have added the prescribing of these 
visual aids to the other professional services now offered their patients. 
In all of this the Academy has played an important role. Through its 
Contact Lens Section the Academy kept alive scientific and clinical 
interest in contact lens fitting during those years when the final results 
were far from satisfactory to either the patient or the doctor. By 
bringing together virtually all of the leaders in this specialty at yearly 
meetings of the Academy and affording them the opportunity of 
exchanging ideas and experiences, the Academy helped make possible the 
technical advances we all so much enjoy today. Not only did these oppor- 
tunities to exchange experiences assist in bringing into being the newer 
improved lenses, but these meetings bridged the former discouraging 
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period and held the interest of these specialists in those days when the 
thoughts of most optometrists were elsewhere. 

Not only did the Academy assist in keeping alive the interest in 
contact lens fitting during the early discouraging period, but through 
the Contact Lens Section it offered the profession some of the first 
basic instruction in the clinical art of fitting these lenses. In addition 
many of our members enriched the literature of that day with their 
views, thoughts and experiences and the publishing of these reports 
kept interest alive and pushed back the frontiers of our knowledge thus 
helping make progress possible. 

Five years ago the Committee on Post-Graduate Courses of the 
Academy, assisted by members of the Contact Lens Section offered the 
profession the first of an Academy series of clinical courses designed to 
improve the techniques of fitting and the screening of patients to 
assure that lenses would be prescribed only to those patients who had 
a reasonably good chance of using them successfully. In doing this at 
Academy meetings it spurred many of the leaders of our Contact Lens 
Section to take active part in on-campus post-graduate education in 
this field and to enlarge the contact lens courses given our under 
graduate students in our professional schools and colleges. 

During this period much graduate training in contact lens fitting 
was offered the profession by makers of contact lenses themselves. Some 
of this training was good and at the time these courses were widely 
accepted as certainly they filled the need of that day. In time, however, 
professionally sponsored post-graduate courses are, to a very marked 
degree, taking the place of the company directed courses. Here, too, the 
Academy has had a part, as it has constantly pointed out the advantage 
of courses in which the individual superiority of various types of con 
tact lenses are stressed to correct different physical, anatomical or wear 
ing problems. 

As we turn to 1960 we can view the decade ahead with assurance 
that, in the field of contact lens fitting, patients will be better served 
than ever before. We have more thorough instruction—improved tech 
niques—vastly better screening methods and much more wearable lenses 
so that the overall percentage of successful users of contact lenses will 
continue to increase. 

All of this, however, brings new problems. As the Academy has 
assisted the profession in this important program of development and 
its members have made many significant contributions to this still new 
art, we must as an organization see to it that the professions enthusiasm 
for the successful new developments does not injure the fine position 
optometry holds in the public’s esteem. 
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Considering this matter as a professional group we must keep 
certain ideas in mind. These are (1) that all patients are not tempera- 
mentally equipped to master the art of wearing these lenses even though 
their eyes and visual problems may indicate an acceptance of them. 
(2) That certain patients have involvements of the extra-ocular 
muscles that make the wearing of these lenses impractical. (3) That 
the patient's symptoms are still important and that the ability to fit a 
lens and achieve patient wearing time is secondary to overcoming the 
underlying problem or problems that make a correction necessary. 
(4) That in many cases contact lenses are contra-indicated for other 
reasons. (5) ‘That contact lenses will not replace spectacles, and (6) 
that over enthusiasm caused by the successes of today in fitting contact 
lenses may lead to the eventual wrecking of fine, well established op- 
tometric practices if excesses in prescribing are permitted. Many of us 
remember watching this happen to fine optometrists who became over 
enthusiastic in those days when orthoptic techniques, or “‘visual-train- 
ing’ as it is sometimes called, was being urged by some as a needed 


adjunct to every spectacle correction. 

Keeping these thoughts in mind and approaching the future of 
contact lens fitting with professional conservatism, the Academy will 
continue to advance the clinical art of this essential optometric service. * 


KOCH 


CAREL C. 


CHRISTMAS GREETINGS 


The staff and the officers of the Academy wish all of our members 
and readers the finest holiday season possible. At this time our pro- 
fession is doing very well indeed and because of this we join in this 
holiday period with happy hearts. Our wish is for a most successful 
year in 1960 and a very Merry Merry Christmas to all. 


THE EDITORIAL STAFF 


*Excerpts from the Report of the Secretary as read before the annual meeting of the 
American Academy of Optometry, Chicago, Illinois, December 12, 1959 
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NEED FOR VENTILATED SCLERAL CONTACT LENSES 
To the Editor: 


Dr. Monroe J. Hirsch, in his Editorial published in the May, 
1959, issue of this journal, gave a valuable appraisal on the present and 
future place of contact lens practice in the United States of America 
within the framework of general optometry. 

His conclusions, however, call for comment as he disregards the 
development and potential of ventilated scleral contact lenses which 
many of us know to give superior results to corneal lenses in many 
cases. Although wholeheartedly embracing corneal lenses in everyday 
practice, as indeed I do, some of us on this side of the Atlantic are not 
convinced that the American trend to discount the future employment 
of ventilated scleral lenses, is the right one. Contrary to the commercial 
interests of many laboratories, the serious practitioner will have to be 
master of both scleral and corneal lenses if he places the interests of his 
patients uppermost, and his training and clinical knowledge will have 
to be styled accordingly. 

If Dr. Hirsch’s predictions are correct, therefore, the future will 
see the extinction of the scleral contact lens to the detriment of the 
patient, or the retention of the specialist practitioner who will be able 
to satisfy the patient fully. A much longer period of training and ap- 
prenticeship, either in the professional training curriculum or as post- 
graduate study, would be required to prepare new practitioners in a 
better way than is at present the case. 

I cannot agree that the ‘‘new optometrists have all of the knowledge 
and skill necessary for fitting contact lenses.’’ A sweeping statement like 
this is misleading and could at best refer to a single type of lens only. 

Dr. Hirsch’s comments, although based on assumptions which 
many of us cannot share, has focussed attention on a vital aspect of any 
future contact lens education programme, irrespective of it falling within 
general or specialized practice. 

NORMAN BIER 


23 MANCHESTER STREET 
LONDON, W.1., ENGLAND 
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BOOK NOTICE 


FLUORESCEIN STAINING, CHARACTERISTICS OF COR- 
NEAL INSULT. Jose Tortolero, M.D., Newton K. Wesley, O.D.. 
and Leonard Bronstein, O.D. Published by the Plastic Contact Lens 
Company, 5 South Wabash, Chicago, Illinois. $8.50. 1959 


An atlas of current knowledge on the use of fluorescein staining in 
detection of the types of superficial corneal damage encountered in the 
fitting of contact lenses has been published by The Plastic Contact 
Lens Company. 

Entitled ‘‘Fluorescein Staining, Characteristics of Corneal Insult,” 
it was written by Jose Tortolero, M.D., Senior Resident, Chicago Eye, 
Ear, Nose and Throat Hospital, Newton K. Wesley, O.D.., vice-president 
of The Plastic Contact Lens Company and Leonard Bronstein, O.D.., 
executive secretary of The Eye Research Foundation. It supplies the prac- 
titioner with a compendium of all material published on the subject to 
date, the result of extensive research by its three authors. 

The book delineates through actual illustrations the various 
forms of superficial corneal damage that can occur in contact lens prac- 
tice, as they are distinguished from pathological disorders. In this way, 
it enables the practitioner to differentiate correctly these minor corneal 
affectations which are sometimes mistaken for more severe disorders. 

It traces the characteristics of each of the corneal insults from the 
very superficial stippling that occasionally occurs during the early adap- 
tive stages of contact lens wearing through more severe pathology. 

Each form of injury is treated separately. The characteristics are 
described and made more graphic by illustrations of the cornea as it 
appears: under magnifier and “‘black”’ light: as a front view through 
the bio-microscope using diffuse illumination: and from a sagittal 
view 

The book is available at $8.50 per copy through either The Plastic 
Contact Lens Company, 5 S. Wabash, Chicago 3, IIl.. or the Eye 
Research Foundation, 37 S. Wabash, Chicago 3, IIL. 
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IS THE SLICKEST 
TWO-TONE 


DVORINE 
PSEUDO-ISOCHROMATIC 
PLATES* 

@ Distinguishes the color- 
blind from the color- 
ignorant. 

@ Classifies the color-blind 
according to type and 
severity of defect. 

@ Special arrangement 
prevents malingering. 
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Complete Microfilm Reels of the entire 
contents of the 
AMERICAN JOURNAL OF OPTOMETRY 
and ARCHIVES of 
AMERICAN ACADEMY OF OPTOMETRY 
are available by annual volumes (or years), 
at low cost, from the 


UNIVERSITY MICROFILMS 
313 N. First St. Ann Arbor, Michigan 


Immediate shipment 


Write for prices’ - 


New Book 
AVAILABLE in JANUARY, 1960 


for post graduate study «+ for classroom use « for reference 


Synopsis of Glaucoma for Optometrists 
by Arthur Shlaifer, Ph.D., Penn. State College of Optometry 


A specialist in the optometrical field presents general information on glaucoma 
with emphasis on specific procedures for recognition in this first book in a 
series of post graduate home study courses to be published by the American 
Academy of Optometry. Etiology, clinical signs, symptoms and screening tests are 
covered to facilitate the optometrist’s understanding of glaucoma detection and 
referral. 

Available January, 1960; 8/2 x 11” size; illustrated; board cover; offset printing; $5. 

reserve your copy NOW 

send your order and check to... 


BURGESS PUBLISHING COMPANY 


426 SOUTH SIXTH STREET + MINNEAPOLIS 15, MINNESOTA 
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Keep your copies of the AMERICAN JOURNAL OF OPTOMETRY 


AND ARCHIVES OF AMERICAN ACADEMY OF OPTOMETRY 
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within 30 days. 


Full remittance must accompany order. 


PUBLISHERS’ AUTHORIZED BINDERY SERVICE 
5811 West Division St. Chicago 51, Illinois 


ACADEMY MEMBERSHIP 


SOIUTIE 


to your liens cleaning probiems 


CONTA-SONICS* is a “vapor bubble action” cleansing instru- 
ment that will provide these positive benefits to your optical 
practice: 

© Eliminate the overnight soaking period now required for new 
contact lenses. 

e Increase the wetting properties of contact lenses. 

e Provide efficient and thorough cleaning of spectacle lenses 
and frames. 

e Clean lens adjustment tools, chucks, and blocks. 

@ Maintain the very important liaison between patient and Prac- 
titioner by providing a valuable service . . . periodic cleaning and 
checking of your patients’ contact lenses. 


CONTA-SONICS* Series 200"... specifications are as follows: 
Generator G-201 . . . 90 KC, 110V-60 cycle, 1.3 amps. R. F. Watts. 
Output. . . Average 35. Pulse 140. Size: 7% x 9 x 8%. 

Tank Transducer NT-201 . . . transducers integral with tank. 
Size: 8% x 4% dia. 

Catalog No. 276-00 . . . Price: $175.00 (F.0.8. Chicago) 


Also available CONTA-SONICS* Series “400"'. . . for the practitioner who 
desires to combine cleaning and rinsing operations. Also allows simultaneous 
cleaning of instruments and lenses in different cleansing agents. 
Specifications are as follows: 

Generator G-401 . . . 90 KC, 110V-50/60 cycle, 1.8 amps. R. F. Watts. Output... 
Average 35. Pulse 140. Size: 8% x 10% x 10%. 

Transducer Tank NT-201 . . . transducers integral with tank. 2-400 ML beakers 
and holder. Size: 4 x 84% x 5%. 

Catalog No. 276-01 .. . Price: $275.00 (F.0.B. Chicago) 


Please direct orders and 
inquiries to Department C: 


THE PLASTIC 4. CONTACT LENS COMPANY 


5 South Wabash Avenue, Chicago 3, Iilinols 
Exclusive Distributors of CONTA-SONICS*® 
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Sorry! No Copies sent on approval. 
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COMPLETE OPHTHALMIC 
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MATERIALS 


St. Paul, Minn. + Austin, Minn. * Bemidji, Minn. 


CONVENIENTLY LOCATED 
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THE WALMAN OPTICAL COMPANY 
229 Medical Arts Building, Minneapolis 2, Minnesota 
FOUNDED IN NINETEFN HUNDRED FIFTEEN 


The A.O.A. offers ... 


Pre-School 
VISION ... 


Prepared by R. J. Apell, O.D., and R. 
W. Lowry, Jr., O.D., under auspices of 
Gesell Institute of Child Development. 
Hard bound 189-page book written from 
developmental viewpoint. Diagnostic 
procedures, techniques and observations 
in six basic parts in progressive age 
sequence, beautifully illustrated hand- 
somely printed. Published by A.O.A. 


PRICE: $7.50 
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The Sheard Volume: 
Visual and Ophthalmic Optics 


Sponsored by a committee of 30 ophthalmologists, opticians, and optometrists 
— a major contribution — 
SELECTED WRITINGS OF 
CHARLES SHEARD, Ph.D., M.A., Sc.D. 


Nationally known as one of the leading scientists and educators in the field 
of vision and ophthalmic optics, Dr. Sheard has contributed much to all 
phases of this science with his many books, articles, and monographs. Now 
they are collected for the convenience of students and teachers. 


“To honor the technical scholarship of Charles Sheard, 
professor i Bioph a at the Mayo Foundation and 


recipient of several medals for distinguished service in 
the field of optics, this volume reprints a few examples 
of his many books and articles in the area of ophthal- 
mological and optometrical sciences. The highly tech- 
nical text studies astigmatism; prisms; skiametry; bi- 
focal, trifocal, and contact lenses; nonphotophobic in- 
dividuals; illumination and vision; tolerance of light, 
and related topics. There are man . tables, statistics, 
formulas, and case histories. ap nded_ bibliog- 

raphy lists of 298 items written by Dr. Sheard in stand- 

ard optical and medical journals in textbooks and in 
brochures.” ks from the U.S.A. 


Dr. Sheard was formerly editor of the American Journal of Physiological 
Optics and for many years director of the Department of Biophysics, The 
Mayo Foundation. The book contains 83 illustrations, 476 pages, $15.00. 


CONTENTS 

SECTION ONE -— Selections from Editorials and Short Essays. SECTION 
TWO — Dynamic Ocular Tests. SECTION THREE — Dynamic Skiametry 
and Methods of Testing the Accommodation and Convergence of the Eyes. 
SECTION FOUR — Considerations Regarding the Analysis and Interpreta- 
tion of Data on Ocular Accommodation and Convergence; Zones of lar 
Comfort. SECTION FIVE — Ophthalmic Optics with Applications to Phy- 
siological Optics. SECTION SIX — Ocular Photosensitivity and Dark Adap- 
tation. SECTION SEVEN -— Personalia. 
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CHILTON BOOK DIVISION, Dept. DA-9 
56th and Chestnut Sts., Philedelphia 39, Penna. 
Yes, send me on approval, with money-back guarantee: ____copy/(s) 
THE SHEARD VOLUME, VISUAL AND OPHTHALMIC OPTICS by 
Charles Sheard, M.A., Ph.D, ScD., at $15.00 per copy. I understand that I 
may examine the book(s) for 10 days and return without obligation if I am 
not satisfied. 
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